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Abstract

Low altitude wind shear poses a serious threat to flight safety. The article uses hourly reanalysis
data of ERA5 0.25° x 0.25° from the European Center, aerial reports of voice based aircraft at Guiyang
Airport from December 2021 to April 2022, observational data, weather radar data, wind profile
radar data, and laser wind radar data to analyze four types of wind shear cases at Guiyang Airport,
including frontal, thunderstorm outflow, momentum transfer, and inversion, and explore monitor-
ing identification and data application. The results indicate that the late winter and early spring are
high incidence periods for low altitude wind shear. Lidar has a warning time of about 30 minutes
for frontal wind shear, and self observation and wind profile radar have important reference value
for revising and lifting warnings for various types of wind shear. Constructing a progressive fore-
casting and early warning approach of “early identification of numerical forecasts-short-term revi-
sion of weather radar and ground observation-laser radar proximity warning-full monitoring of
wind profile radar” can help improve the identification and early warning of wind shear.
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Figure 1. Number of aerial reports by aircraft using wind shear voice
method for each month from December 2021 to April 2026
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Table 1. Distribution of wind shear height
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Figure 2. Provincial automatic station 10 m wind direction and speed (a), LIDAR PPI (0°) wind direction and speed (b), airport
self observed wind direction and speed (c), wind profile radar vertical wind evolution (d)
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Figure 3. Weather radar 1.5° reflectivity factor (a), laser radar PPI (3°) wind direction and speed (b), wind profile radar vertical
wind evolution (c), airport self observed wind direction and speed (d)
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Figure 4. Lidar PPI (3°) 16:26 (a), 16:42 (b), 16:58 (c), Wind direction and speed, wind profile radar vertical wind evolution
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Figure 5. At 20:00 on February 2, 2024, the 700 hPa situation (a), ground situation (b), Guiyang station sounding (c), and
wind profile radar vertical wind evolution (d)
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